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Description 

[0001 ] This invention is directed to a unique device for 
penetrating body tissues for medical purposes such as 
reducing the mass of selected tissues by therapeutic 
ablation and fluid substance delivery, for example. The 
device penetrates tissue to the precise target selected 
in order to deliver energy to the tissue and/or deliver 
substances. It limits this treatment to the precise prese- 
lected site, thereby minimizing trauma to normal sur- 
rounding tissue arid achieving a greater medical benefit 
This device is a canrtula-like device for positioning a 
treatment assembly in the area or organ selected for 
medical treatment with one or more stylets in the can- 
nula, mounted for extension from a stylet port in the side 
of the cannula through surrounding tissue to the tissue 
targeted for medical intervention. 
[0002] In the prior art JP-A-2-1216755 to Inaba dis- 
closes a probe for thermotherapy, e.g. for thermal treat- 
ment of an enlarged portion of a prostate. The probe is 
insertable into a body lumen and has a group of needle- 
like electrodes which are inserted into the probe and 
can be exposed through the end of the probe and pen- 
etrates into the afflicted area which is to be heated. The 
electrodes are deflected radially outward to pierce the 
enlarged prostate. At the same time, a thermosensitive 
element either comes into contact with the prostate sur- 
face or penetrates the prostate. Microwave energy is 
transmitted to the electrodes to heat the prostate. 
[0003] US- A-4, 907,589 to Cos man discloses a univer- 
sal electrode system which includes a cannula having 
an insulating coating and provided with a through-open- 
ing along its length. Either a lesion or recording elec- 
trode, each of which can be straight or off-axis, can be 
used with the cannula. The bare tip of the lesion elec- 
trode can be raised to a radio frequency potential for 
causing tissue to heat around the tip. The wire of the 
recording electrode is insulated and can be used for 
recording electrical activity of the targeted tissue before 
or after lesion making. 

[0004] WO-A-92/1 0 1 42 to Makower discloses a cath- 
eter and moveable needle system which places one or 
more fiber optic elements and thermo-measuring 
devices through a body passageway wall and into the 
bulk of an adjacent organ. The catheter is positioned 
adjacent to the organ and the needles are extended to 
mechanically puncture the wall and move into the organ 
with the fiber optic elements. The needle may be with- 
drawn into the catheter before delivery of laser energy 
or remain in the organ to serve as an aspiration-irriga- 
tion vehicle. Lumens provided in the catheter for carry- 
ing the hollow needles may likewise be used for 
aspiration or irrigation of the passageway. A dilation bat- 
loon may be provided in order to temporarily fix and 
support the catheter while the needle is inserted into the 
organ. 

[0005] WO-A-93/15664 to Makower et al which is an 
intermediate document discloses an interstitial treat- 



ment delivery apparatus for positioning in the urethra 
with its distal end adjacent the prostate. A dilation fluid 
may be introduced through one of two ports which com- 
municate with distal openings to facilitate introduction of 

5 the shaft By rotating a guide wheel, a cannula guide is 
directed toward the wall of the urethra corresponding to 
the treatment zone. The position of the shaft and the 
cannula guide is viewed through an endoscope and 
endoscope port. In one embodiment, temperature sens- 

10 ing devices are located along a laser fibre and a can- 
nula. The cannular includes an inner sheath and an 
outer sheath. The inner sheath has a locking barb which 
can be inserted and withdrawn from surrounding tissue. 
In certain embodiments, the sheaths may be con- 

75 structed of highly conductive materials. The cannula 
can alternatively be used for applying a compound to 
the target cells. It is stated that other energy delivery 
systems could include a radio frequency source such as 
a bipole located at the tip. 

20 [0006] The intermediate document EP-A-0 629 382 to 
VIDAMED discloses a device for transurethral ablation 
of the prostate by radiofrequency in which a stylet is 
guided out of the catheter distal end through a curved 
path so as to cause the stylet to extend at an angle to 

25 the longitudinal axis of the catheter. 

[0007] The intermediate document WO-A-94/1 7856 to 
VIDAMED is also related to a device for transurethral 
ablation of the prostate by radiofrequency. The relevant 
disclosure thereof having a priority earlier than this 

30 application does not pertain to a stylet guide having lon- 
gitudinally spaced apart parallel slots to facilitate bend- 
ing of its distal extremity. 

[0008] Treatment of cellular tissues usually requires 
direct contact of target tissue with a medical instrument, 

35 usually by surgical procedures exposing both the target 
and intervening tissue to substantial trauma. Often, pre- 
cise placement of a treatment probe is difficult because 
of the location of targeted tissues in the body or the 
proximity of the target tissue to easily damaged, critical 

40 body organs, nerves, or other components. 

[0009] Benign prostatic hypertrophy or hyperplasia 
(BPH), for example, is one of the most common medical 
problems experienced by men over 50 years old. Uri- 
nary tract obstruction due to prostatic hyperplasia has 

45 been recognized since the earliest days of medicine. 
Hyperplastic enlargement of the prostate gland often 
leads to compression of the urethra, resulting in 
obstruction of the urinary tract and the subsequent 
development of symptoms including frequent urination, 

50 decrease in urinary flow, nocturia, pain, discomfort, and 
dribbling. The association of BPH with aging has been 
shown to exceed 50% in men over 50 years of age and 
increases in incidence to over 75% in men over 80 
years of age. Symptoms of urinary obstruction occur 

55 most frequently between the ages of 65 and 70 when 
approximately 65% of men in this age group have pros- 
tatic enlargement. 

[001 0] Currently there is no proven effective nonsurgi- 
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cal method of treatment of BPH. In addition, the surgical 
procedures available are not totally satisfactory. Cur- 
rently patients suffering from the obstructive symptoms 
of this disease are provided with few options: continue 
to cope with the symptoms (i.e., conservative manage- 
ment), submit to drug therapy at early stages, or submit 
to surgical intervention. More than 430,000 patients per 
year undergo surgery for removal of prostatic tissue in 
the United States. These represent less than five per- 
cent of men exhibiting clinical significant symptoms. 
[0011] Those suffering from BPH are often elderly 
men, many with additional health problems which 
increase the risk of surgical procedures. Surgical proce- 
dures for the removal of prostatic tissue are associated 
with a number of hazards including anesthesia related 
morbidity, hemorrhage, coagulopathies, pulmonary 
emboli and electrolyte imbalances. These procedures 
performed currently can also lead to cardiac complica- 
tions, bladder perforation, incontinence, infection, ure- 
thral or bladder neck stricture, retention of prostatic 
chips, retrograde ejaculation, and infertility. Due to the 
extensive invasive nature of the current treatment 
options for obstructive uropathy, the majority of patients 
delay definitive treatment of their condition. This circum- 
stance can lead to serious damage to structures sec- 
ondary to the obstructive lesion in the prostate (bladder 
hypertrophy, hydronephrosis, dilation of the kidney pel- 
ves, chronic infection, dilation of ureters, etc.) which is 
not without significant consequences. In addition, a sig- 
nificant number of patients with symptoms sufficiently 
severe to warrant surgical intervention are therefore 
poor operative risks and are poor candidates for prosta- 
tectomy. In addition, younger men suffering from BPH 
who do not desire to risk complications such as infertility 
are often forced to avoid surgical intervention. Thus the 
need, importance and value of improved surgical and 
non-surgical methods for treating BPH is unquestiona- 
ble. 

[0012] High-frequency currents are used in electro- 
cautery procedures for cutting human tissue especially 
when a bloodless incision is desired or when the operat- 
ing site is not accessible with a normal scalpel but 
presents an access for a thin instrument through natural 
body openings such as the esophagus, intestines or 
urethra. Examples include the removal of prostatic ade- 
nomas, bladder tumors or intestinal polyps. In such 
cases, the high-frequency current is fed by a surgical 
probe into the tissue to be cut. The resulting dissipated 
heat causes boiling and vaporization of the cell fluid at 
this point, whereupon the cell walls rupture and the tis- 
sue is separated. 

[001 3] Destruction of cellular tissues in situ has been 
used in the treatment of many diseases and medical 
conditions alone or as an adjunct to surgical removal 
procedures. It is often less traumatic than surgical pro- 
cedures and may be the only alternative where other 
procedures are unsafe. Ablative treatment devices have 
the advantage of using an electromagnetic energy 



which is rapidly dissipated and reduced to a non- 
destructive level by conduction and convection forces of 
circulating fluids and other natural body processes. 
[0014] Microwave, radiofrequency, acoustical (ultra- 

5 sound) and light energy (laser) devices, and tissue 
destructive substances have been used to destroy 
malignant, benign and other types of cells and tissues 
from a wide variety of anatomic sites and organs. Tis- 
sues treated include isolated carcinoma masses and, 

10 more specifically, organs such as the prostate, glandu- 
lar and stromal nodules characteristic of benign pros- 
tate hyperplasia. These devices typically include a 
catheter or cannula which is used to cany a radiofre- 
quency electrode or microwave antenna through a duct 

is to the zone of treatment and apply energy diffusely 
through the duct wall into the surrounding tissue in all 
directions. Severe trauma is often sustained by the duct 
wall during this cellular destruction process, and some 
devices combine cooling systems with microwave 

20 antennas to reduce trauma to the ductal wall. For treat- 
ing the prostate with these devices, for example, heat 
energy is delivered through the walls of the urethra into 
the surrounding prostate cells in an effort to ablate the 
tissue causing the constriction of the urethra. Light 

25 energy, typically from a laser, is delivered to prostate tis- 
sue target sites by "burning through" the wall of the ure- 
thra. Healthy cells of the duct wall and healthy tissue 
between the nodules and duct wall are also indiscrimi- 
nately destroyed in the process and can cause unnec- 

30 essary loss of some prostate function. Furthermore, the 
added cooling function of some microwave devices 
complicates the apparatus and requires that the device 
be sufficiently large to accommodate this cooling sys- 
tem. 

35 [0015] Application of liquids to specific tissues for 
medical purposes is limited by the ability to obtain deliv- 
ery without traumatizing intervening tissue and to effect 
a delivery limited to the specific target tissue. Localized 
chemotherapy, drug infusions, collagen injections, or 

40 injections of agents which are then activated by light, 
heat or chemicals would be greatly facilitated by a 
device which could conveniently and precisely place a 
fluid (liquid or gas) supply cannula opening at the spe- 
cific target tissue. 

45 [0016] It is an object of this invention to provide a 
device for penetrating tissue, through intervening tis- 
sues to the precise target tissue selected for a medical 
action such as tissue ablation and/or substance deliv- 
ery, limiting this activity to the precise preselected site, 

so and thereby minimizing the trauma and achieving a 
greater medical benefit. 

[001 7] It is another object of this invention to provide 
a device for tissue ablation of body tissues which deliv- 
ers the therapeutic energy directly into targeted tissues 
55 while minimizing effects on its surrounding tissue. 

[0018] It is a still further object of this invention to pro- 
vide a device for introducing fluid treatment agents such 
as flowable liquids and gases, with greater precision 
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and ease to a specific location in the body. 
[001 9] Another object of this invention is to provide a 
thermal destruction device which gives the operator 
more information about the temperature and other con- 
ditions created in both the tissue targeted for treatment s 
and the surrounding tissue. In addition, it will provide 
more control over the physical placement of the stylet 
and over the parameters of the tissue ablation process. 
[0020] In summary, the medical probe device is pro- 
vided as defined in claim 1 . 10 
[0021] In one embodiment, the radiofrequency elec- 
trode and at least one portion of an opposed surface of 
the electrode lumen and the electrode surface are 
spaced apart to define a liquid supply passageway for 
delivery of medicament liquid. The second lumen can 75 
be a fluid supply lumen terminating at a distal port in the 
distal end of the non-conductive sleeve or it can be tem- 
perature sensor lumen terminating adjacent the distal 
end of the non-conductive sleeve, at least one tempera- 
ture sensing device being positioned in the temperature 20 
sensor lumen. The temperature sensing device can be 
a thermocouple positioned near the distal end of the 
non-conductive sleeve, the electrical leads of which 
extend through the temperature sensor lumen. 
[0022] A preferred embodiment includes two temper- 25 
ature sensing devices positioned in the temperature 
sensor lumen, one temperature sensing device being 
positioned within about 1 mm of the distal end of the 
non-conductive sleeve, and the second temperature 
sensing device being positioned at least about 3 mm 30 
from the distal end of the non-conductive sleeve. In that 
event, the temperature sensing devices can both be 
thermocouples, the electrical leads of which extend 
through the second lumen. 

[0023] In one embodiment, the non-conductive sleeve 35 
includes at least an electrode lumen, a temperature 
sensor lumen, and a fluid delivery lumen, the electrode 
lumen terminating at a distal port in the distal end of the 
non-conductive sleeve, a radiofrequency electrode 
being positioned in said electrode lumen for longitudinal 40 
movement therein through the distal port, the fluid deliv- 
ery lumen terminating at a distal port in the distal end of 
the non-conductive sleeve, and the temperature sensor 
lumen terminating adjacent the distal end of the non- 
conductive sleeve, at least one temperature sensing 45 
device positioned in the temperature sensor lumen. 
[0024] The medical probe device is designed for 
removing tissue mass from the prostate and can be 
used for treating BPH or benign or cancerous tumors of 
the prostate. so 
[0025] In one construction, the flexible tip comprises a 
metal tube with parallel spaced-apart slots extending 
through the tube to a continuous longitudinal section 
and enclosed within a flexible sleeve, whereby the tip 
will preferentially bend in a plane through the axis of the ss 
tube and the continuous longitudinal section. 
[0026] The device of this invention can be used in 
combination with a viewing scope such as a cysto- 



scope, endoscope, laproscope and the like, being sized 
to extend therethrough. 

[0027] Alternatively, the device can include a viewing 
scope, the catheter enclosing a fiber optic, and the con- 
trol end includes an optic viewing means connected to 
the fiber optic. 

[0028] Embodiments of the present invention are 
described below with reference to the accompanying 
drawings, in which: 

Fig. 1 is side view of an ablation device of this 

invention for use with a cystoscope. 

Fig. 2 is a cross-sectional view of the cannula and 

stylet portion of the ablation device of Fig. 1 . 

Fig. 3 is an enlarged cross-sectional view of the 

cannula shown in Fig. 2, with the outer insulating 

cover removed. 

Fig. 4 is a cross-sectional view of the cannula 
shown in Fig. 2, taken along the line 4-4 of Fig. 2. 
Fig. 5 is a side elevational view of the torque tube 
component of the cannula shown in Fig. 3 showing 
the tip deployment mechanism. 
Fig. 6 is a side elevational view partially in section 
of the distal tip of the stylet shown in Fig. 2. 
Fig. 7 shows a side elevational view in section of 
intermediate portions of the control tube portion of 
the stylet assembly. 

Fig. 8 is a cross-sectional view taken along the line 
8-8 of Fig. 7. 

Fig. 9 is a side elevational view partially in section 
of the control handle of the ablation device of Fig. 1 . 
Fig. 10 is an enlarged side elevational view of the 
tip deployment lever and stylet deployment assem- 
bly of the control handle shown in Fig. 9. 
Fig. 1 1 is cross-sectional view taken along the line 

11- 11 of Fig. 9. 

Fig. 12 is a cross-sectional view of the thermocou- 
ple wire deployment chambers, taken along the line 

12- 12 of Fig. 11. 

Fig. 13 is side elevational view partially in section of 

an alternate embodiment of the ablation device of 

this invention with an optic view capability. 

Fig. 14 is an enlarged side elevational view of the 

control handle for the ablation device of Fig. 1 3. 

Fig. 15 is a plan view of the control handle for the 

ablation device of Fig. 13. 

Fig. 16 is a plan view of the control handle for the 

ablation device of Fig. 13. 

Fig. 17 is a cross-sectional view of the control han- 
dle of Fig. 16, taken along the line 1 7-1 7 of Fig. 16. 
Fig. 18 is an enlarged cross-sectional side view of 
the optics assembly of the ablation device of Fig. 1 3 
rotated 90°, with a flushing liquid connector. 
Fig. 1 9 is a cross-sectional view of the distal end of 
the handle shown in Rg. 18 and rotated 180°, taken 
along the line 19-19 of Fig. 18. 
Rg. 20 is a cross-sectional view of the cannula 
shown in Rg. 18, taken along the line 20-20 of Rg. 
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18. 

Fig. 21 is a side elevational view in section of an 
alternate torque tube assembly without the insulat- 
ing outer cover. 

Fig. 22 is a cross-sectional view of the torque tube s 
shown in Fig. 21 taken along the line 22-22 of Fig. 
21. 

Fig. 23 is a side elevational view of another embod- 
iment of this invention with two separate steerable 
tips for use with a special bridge construction and a 
standard cystoscope. 

Fig. 24 is a top plan view of the embodiment shown 
in Fig. 23. 

Fig. 25 is a cross-sectional view taken along the 
line 25-25 of Fig. 24. 

Fig. 26 is a bottom plan view of the embodiment 
shown in Fig. 23. 

Fig. 27 is a side elevational view partially in section 
of the handle shown in Fig. 23 showing its principal 
internal components 

[0029] The device of this invention provides a precise 
controlled positioning of a treatment stylet in a tissue 
targeted for treatment destruction or sampling from a 
cannula positioned in the vicinity of the target tissue. 
[0030] The term "stylet" as used hereinafter is defined 
to include both solid and hollow probes which are 
adapted to be passed from a cannula port through nor- 
mal tissue to targeted tissues. The stylet is shaped to 
facilitate easy passage through tissue. It can be a solid 
wire, thin rod, or other solid shape or it can be a thin hol- 
low tube or other shape having a longitudinal lumen for 
introducing fluids to or removing materials from a site. 
The stylet can also be a thin hollow tube or other hollow 
shape, the hollow lumen thereof containing a reinforcing 
or functional rod. The stylet preferably has a sharpened 
end to reduce resistance and trauma when it is pushed 
through tissue to a target site. 

[0031] The stylet can be designed to provide a variety 
of medically desired treatments of a selected tissue. As 
a radiofrequency electrode, it can be used to ablate or 
destroy targeted tissues. As a hollow tube, it can be 
used to deliver a treatment fluid such as a liquid to tar- 
geted tissues. The liquid can be a simple solution or a 
suspension of solids, for example, colloidal particles, in 
a liquid. Since the stylet is very thin, it can be directed 
from the cannula through intervening normal tissue with 
a minimum of trauma to the normal tissue. 
[0032] The device of this invention provide a more pre- 
cise, controlled medical treatment which is suitable for 
destroying cells of medically targeted tissues through- 
out the body, both within and external to body organs. 
[0033] BPH is a condition which arises from the repli- 
cation and growth of cells in the prostate and the 
decrease of cell death rate, forming glandular and stro- 
mal nodules which expand the prostate and constrict 
the opening of the prostatic urethra. Glandular nodules 
are primarily concentrated within the transition zone, 



and stromal nodules within the periurethral region. Tra- 
ditional treatments of this condition have included surgi- 
cal removal of the entire prostate gland, digital removal 
of the adenoma, as well as transurethral resection of the 
urethral canal and prostate to remove tissue and widen 
the passageway. One significant and serious complica- 
tion associated with these procedures is iatrogenic ste- 
rility. More recently, laser treatment has been employed 
to remove tissue, limiting bleeding and loss of body flu- 
ids. Balloons have also been expanded within the ure- 
thra to enlarge its diameter, with and without heat, but 
have been found to have significant limitations. 
[0034] Microwave therapy has been utilized with some 
success by positioning a microwave antenna within the 
prostatic urethra and generating heat in the tissue sur- 
rounding the urethra with an electromagnetic field. 
Coolants are sometimes applied within the catheter 
shaft to reduce the temperature of the urethral wall. This 
necessitates complicated mechanisms to provide both 
cooling of the immediately adjacent tissues while gener- 
ating heat in the more distant prostatic tissue. This tech- 
nique is similar to microwave hyperthermia. Similarly, 
radiofrequency tissue ablation with electrodes posi- 
tioned within the urethra exposes the urethral wall to 
destructive temperatures. To avoid this, low temperature 
settings required to protect the urethra must be so low 
that the treatment time required to produce any useful 
effect is unduly extended, e.g. up to three hours of 
energy application. 

[0035] The device of this invention uses the urethra to 
access the prostate and positions RF electrode stylets 
directly into the tissues to be destroyed. The portion of 
the stylet conductor extending from the urethra to tar- 
geted tissues is enclosed within a longitudinally adjust- 
able sleeve shield which prevents exposure of the tissue 
adjacent to the sleeve to the RF current. The sleeve 
movement is also used to control the amount of energy 
per unit surface area which is delivered by controlling 
the amount of electrode exposed. Thus the ablative 
destruction is confined to the tissues targeted for 
destruction, namely those causing the constriction. 
Other aspects of the invention will become apparent 
from the drawings and accompanying descriptions of 
the device of this invention. 

[0036] Further details about the preferred embodi- 
ments of the invention will become evident in conjunc- 
tion with the description of the drawings. 
[0037] Fig. 1 is a side view of an ablation device of this 
invention for use with a cystoscope. The control handle 
2 supports a flexible ablation cannula 4 extending in the 
distal direction therefrom. A manual electrode control 
rod 6 with a knurled tip 8 extends from the handle 2 in 
the proximal direction for advancing and retracting the 
RF electrode component of the stylet as will be 
described in greater detail hereinafter. Manual stylet 
control knob 10 extends from the bottom of handle 
advance and retract the stylet as described in greater 
detail hereinafter. A cannula tip deployment lever 12 is 
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mounted on the top of the handle 2. The distal tip 14 of 
the cannula is flexible. Movement of the lever 12 in the 
proximal direction (to the right in the figure, toward the 
user) deploys the tip 14 in a direction which is off-axis 
from the central axis of the cannula. 
[0038] Fig. 2 is a cross-sectional view of the distal end 
of the cannula and stylet portion of the ablation device 
of Fig. 1 . The distal tip comprises an outer flexible tube 
construction 16 and a stylet 18 which extends and can 
be advanced therethrough. The stylet 18 can comprise 
an RF electrode 20 with a sharpened tip 22 for penetrat- 
ing tissue and an insulating sleeve 24 through which it 
can be extended and retracted. The stylet construction 
is described in greater detail in WO-A-94/1 7856 referred 
to hereinabove. 

[0039] Figs. 3-5 describe details of the construction of 
the cannula 4. Fig. 3 is an enlarged cross-sectional view 
of the cannula shown in Fig. 2, with the outer insulating 
cover partially removed, Fig. 4 is a cross-sectional view 
of the cannula shown in Fig. 2, taken along the line 4-4, 
and Fig. 5 is a cross-sectional side view of the torque 
tube component of the cannula shown in Fig. 3 showing 
the tip deployment mechanism. The cannula 4 consists 
of a flexible elongate torque tube or torquable tubular 
member 26 which extends at least over a portion of the 
cannula 4, and as shown in Fig. 1. extends from the 
steering handle 2 to the distal extremity 14. The torque 
tube can be formed of a suitable material such as 13 
gauge thin wall stainless steel. A suitable stainless steel 
tube 26 has the diameter and wall thickness providing 
the torque capability required for the torque tube 26. For 
example, utilizing the same diameter, a different wall 
thickness ranging from .0071 1 to .0121 1 cm can be pro- 
vided. The torque tube 26 can also be made of nickel- 
titanium alloy tubing which has greater capabilities of 
returning to the original or straight position than does 
stainless steel. A suitable nickel-titanium tubing is made 
of TIN EL®, an alloy of nickel and titanium manufactured 
and sold by Raychem Corporation, 300 Constitution 
Drive, Menlo Park, California 94025. Examples of suita- 
ble torque tubes and cannulas incorporating the torque 
tubes in their construction are described in EP-A-0521 
595. The torque' tube can have a suitable length as 
determined by the length of the cannula 4. 
[0040] By way of example, a catheter constructed in 
accordance with the present invention had a torque 
tube 26. A torque tube 26 having such a length is elon- 
gate and is flexible. However, to impart additional flexi- 
bility to the distal tip 28 of the torque tube 26 while 
retaining its high torque capabilities, the torque tube 26 
is provided with at least one flexible portion 28 at the 
distal tip with a plurality of longitudinally spaced apart 
slots 30 also extending radially through the cylindrical 
wall of the section 28. However, in this case, the slots 
are not offset radially and extend substantially all the 
way through the circular tube except for a thin-wall por- 
tion 32 (see Fig. 4) which serves as a rib or backbone. 
This rib or backbone thin-wall portion 32 serves to keep 



the slotted section 28 unitary and also ensures that the 
bending in the section 28 as hereinafter described will 
only bend or curve in a plane which is at right angles or 
perpendicular to the plane of the backbone or rib 32. In 

5 order to provide different degrees of flexibility in this tip 
section 16, the depths of the slots 30 can be varied so 
as the slots become deeper, the backbone or rib 32 
becomes narrower to permit greater flexibility in the 
backbone or rib. Conversely, rf the slots are shallower, 

10 the backbone or rib 32 will become wider to provide 
lesser flexibility. 

[0041 ] H should be appreciated that additional optional 
sections 28 could be provided in which the backbone or 
rib 32 could be offset as described in greater detail 

15 hereinafter with respect to Figs. 20-23. A thin walled 
shrink tubing 34 made of a suitable material such as a 
polyolef in encapsulates the outer surface of the torque 
tube 28. The tubing 34 is applied by slipping it over the 
outer surface of the torque tube 26 and 28 and then 

20 heating the same to cause it to shrink tightly onto the 
torque tube 26 and 28 to be in direct contact therewith. 
The shrink tubing 34 serves several purposes. It serves 
to provide a protective wall for the catheter which 
encloses the torque tube 26 and 28 and provides a 

25 smooth outer surface with low friction to facilitate pas- 
sage of the tube through a cystoscope or similar instru- 
ment It also serves to prevent undue separation of the 
segments on the opposite sides of the slots 30. 
[0042] The shrink tubing 34 is very flexible and per- 

30 mits desired flexing of the torque tube 26 but prevents 
undue bending or stress in the material of the side wall 
in any one slot and thereby prevents the placement of a 
permanent strain in any portion of the tube. In other 
words, the tubing 34 prevents bending or flexing of the 

35 torque tube beyond the point from which it will not yield- 
ably return to its original configuration. The tubing 34 
also serves to prevent blood or any other liquid in the 
lumen in which the catheter is introduced from entering 
into the slots 30 and causing possible clotting. The 

40 shrink tubing 34 can have an appropriate wall thickness. 
[0043] An elongate tightly coiled coil spring 36 is dis- 
posed within the torque tube 28 and can extend the 
length of the torque tube 4. The coil spring 36 is formed 
of a spring steel wire rectangular in cross section. It can 

45 have suitable inside and outside diameters. Trie use of 
square wire for the coil 36 also serves to prevent col- 
lapsing of the turns of the coil during flexing of the cath- 
eter. 

[0044] A second sleeve or tube formed of a flexible 
so thin wall shrink tubing or film 38 encloses the coil 36 and 
the outer surfaces of the distal coil receptor 40 and prox- 
imal coil receptor 42, holding the spring 36 in place. The 
central passageway 44 defined by the coil 36 and the 
distal tip 46 direct the stylet 18 in its movement outward 
55 to the tissue to be treated. 

[0045] Means is provided for causing bending of the 
distal extremity 16 of the cannula 4 and consists of a 
bendable flat or round pull wire 48 with its distal extrem- 
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ity 50 bonded to a distal end of the torque tube 28, for 
example by solder or adhesive 52. Retraction of the puli 
wire 48, by mechanisms disclosed in greater detail 
hereinafter with respect to Figs. 9 and 10, forces the tip 
1 6 to bend in the direction of the pull wire 48 as shown 
in Fig. 5. The proximal end 54 of the coil 36 is prevented 
from moving in the proximal direction by the abutment 
surface 56 of the proximal receptor 42 in the distal end 
of the support tube 58, serving as a fulcrum or pivot 
point for the tip. 

[0046] Referring to Fig. 4, the stylet assembly 
enclosed within the cannula tip 46 comprises a stylet 
assembly within a flexible tubing 60. The assembly 
comprises conventional insulated thermocouple leads 
62, and a stylet comprising a highly flexible RF elec- 
trode 20 enclosed within a flexible insulating sleeve 24 
for longitudinal movement therein. The flexible tubing 60 
can be a flexible plastic extruded with a wire braid rein- 
forcement. 

[0047] Figs. 6-8 show features of the stylet assembly 
18 shown in Fig. 2. Fig. 6 is the distal tip of the stylet 
shown in Fig. 2. Fig. 7 shows the intermediate portions 
of the control tube portion of the stylet assembly. Fig. 8 
is a cross-sectional view taken along the line 8-8 in Fig. 
7. The distal end of the assembly comprises an RF elec- 
trode 20 having a sharpened tip 22 enclosed within an 
insulating sleeve 24 for longitudinal, sliding movement 
therein. The distal ends of the insulated thermocouple 
leads 62, enclosed within the control tube 60. are fused 
to form the thermocouple junction 68 adjacent the distal 
end 70 of the insulating sleeve. The distal end 70 of the 
sleeve assembly has a taper 72 to converge toward the 
electrode 20, so that the sleeve can be advanced for- 
ward along the electrode 20 through tissue layers to 
reduce the length of exposed electrode in the target tis- 
sue to be ablated without snagging on the intervening 
tissues. 

[0048] Referring to Figs. 7 and 8. the flexfole outer 
control tube 60 encloses the stylet assembly. It must 
have flexibility but sufficient strength to withstand com- 
pressive forces required to advance the stylet assembly 
through the cannula 4 and prevent the electrode 20 and 
sleeve 64 from folding within the cannula when placed 
under compressive forces to advance the electrode 20 
and insulating sleeve distal tip 70 through tissue such as 
the urethra to the target tissues to be ablated. The flexi- 
ble control tubing 60 can be a flexible plastic extruded 
with a wire braid reinforcement. 
[0049] The proximal end of the control tube 60 has a 
flange 72 which seats in a receptor of the control handle 
as described in greater detail with respect to Figs. 9 and 
10. 

[0050] Fig. 9 is a cross-sectional side view of the con- 
trol handle of the ablation device of Fig. 1 , and Fig. 10 is 
an enlarged cross-sectional side view of the tip deploy- 
ment lever and stylet deployment assembly. Fig. 11 is 
cross-sectional view of the handle, taken along the line 
1 1-1 1 of Fig. 9, and Fig. 12 is a cross-sectional view of 



the thermocouple wire deployment chambers, taken 
along the line 12-12 in Fig. 11. The manual electrode 
control rod 6 has a tubular portion with a circular cross- 
section and a threaded axial passageway which 

5 engages threaded rod 74. The distal end of the 
threaded rod 74 is fixedly attached to electrode slide 
block 76. The proximal end of the threaded rod 74 has 
an integral extension 78 through which the electrode 20 
extends and to which the electrode 20 is fixedly 

10 attached. The electrode slide block 76 has a rectangular 
cross-section and is positioned for axial movement and 
secured against rotation about its axis within a corre- 
spondingly shaped electrode slide block slide passage- 
way 80 in the insulating sleeve slide block housing 82. 

is Clockwise rotation of the rod 6 about its central axis 
moves the rod further onto the electrode 20 and short- 
ens the distance between the distal end 84 of the rod 6 
and the electrode slide block passageway abutment 
surface 86 and thus shortened the distance between 

20 the electrode extension 78 and the proximal end flange 
72 of the sleeve 24 (Fig. 2). This shortens the distance 
between the tip 22 of the electrode 20 and the distal end 
70 of the sleeve 24 (Fig. 6). This thereby shortens the 
length of electrode 20 which extends beyond the distal 

25 end 70 of the insulating sleeve, limiting the surface of 
the electrode to which the tissue is exposed during abla- 
tion, and reducing the length of the ablation lesion. 
[0051 ] Control tubing 88 is a relatively inflexible length 
of tubing surrounding the portion of electrode extending 

30 from the threaded rod 74 to its flanged end received in 
the control rod flange receiptor 90. The control tubing 88 
prevents the electrode 20 from folding when it is placed 
under compressive forces when the slide block 76 is 
moved forward (to the left in the distal direction) within 

35 the slide passageway 80. The proximal end 92 of the 
control tubing 88 extends into an axial passageway 94 
extending through the distal portion of the threaded rod 
74. 

[0052] The insulating sleeve block housing 82 thus 
40 has a receptor in which the flanged proximal end 72 of 
the insulating sleeve is secured. The insulating sleeve 
block housing 82 has a rectangular cross-section and is 
positioned for axial movement and secured against 
rotation about its axis within a correspondingly shaped 
45 sleeve slide block slide passageway 96 in the handle 
housing 98. Sliding movement of the sleeve block hous- 
ing 96 in the distal direction (to the left in the figure) 
advances the sleeve outward from the end of the torque 
tube. 

so [0053] l^gitudinalrnovementoftherod6inthedistal 
direction (to the left in the figure) causes slide block 76 
to slide in the passageway 80 until its distal face 100 
abuts the abutment surface 102 at the distal end the 
passageway 80 and advances the electrode 20 to its 

55 final position with respect to the sleeve. Further longitu- 
dinal movement of the knurled rod in the distal direction 
moves the sleeve block housing 82 in the distal direc- 
tion, causing the advancement of the electrode 20 and 
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sleeve 24 as a unit from the distal end of the x cannula. 
[0054] The maximum longitudinal movement of the 
sleeve slide Wockin the distal direction can be preset by 
adjustment of the slide limit plate 104 with the slot 106. 
Pin 1 08 extending from the side of the sleeve slide block s 
82 engages and slides down slot 106 in the slide limit 
plate 104 until it hits the slot abutment surface 110. The 
slide limit plate 104 is secured to bottom plate 112 and 
secured to the handle housing 98 by knurled hand 
screw 10. Knurled knob 10 extends through a slide plate 
slot 113 in the plate 112 and threadingly engages the 
bottom of the handle housing 98. Advancement of the 
knob 1 0 locks the plate 1 1 2 into position against the bot- 
tom of the housing 98, and retracting (loosening) the 
knob 10 permits movement of the plate 104 to the 
desired setting. The longitudinal position of the slide 
plate 104 is manually adjusted to limit the extension of 
the electrode 20 and sleeve tip 70 into the tissue and 
secured in place on the housing by tightening the hand 
screw 10. 

[0055] The proximal end of pull wire 48 (Fig. 5) is con- 
trolled by the pull wire control lever 12. The control lever 
12 is secured to pinion 114 and pivots with the pinion 
about the central axis thereof. Pull wire control lever 
hand screw 116 threadingly engages lever plate 118. 
Advancement of the hand screw 1 16 in the lever plate 
118 causes the screw tip 120 to abut the curved hous- 
ing surface 122, fixing the position of the lever. Rack 
124 is positioned for longitudinal movement in rack 
receptor 126 of the handle housing 98. The rack 124 is 
secured to the distal end of the pull wire 48. The teeth of 
rack 124 engage the teeth of the pinion 114 and is 
caused to move in the proximal direction by pivotal 
movement of the control lever 12 in the counter-clock- 
wise or distal direction, thus retracting the pull wire and 
causing curvature of the tip 14 as shown in Fig. 5. When 
the desired tip curvature has been achieved, the hand 
screw 1 16 is advanced against the surface 122 to fix the 
tip curvature during the subsequent steps of the proce- 
dure. After the ablation has been completed and the 
stylet retracted to a position within the cannula, the set 
screw is retracted, and the lever is moved in the proxi- 
mal direction, permitting return of the flexible tip to a 
straightened or non-curved orientation. 
[0056] insulated thermocouple wire leads 62 exit 
between flange receptors 72 and 90, are looped from 
one end to the other and then back in thermocouple 
lead cavity 128 to provide the thermocouple lead length 
required when the stylets are fully extended. The ther- 
mocouple leads 62 then pass through a thermocouple 
passageway 130 toward the connection to a control 
console (not shown). 

[0057] In one mode of operation of the device of this 
invention with a cystoscope, the rod 8 is turned to set 
the desired exposure of the electrode tip 22. The cysto- 
scope is advanced up the urethra until its end is posi- 
tioned in a selected location within the prostate. The 
cannula 4 is then advanced until the flexible tip 14 is 



positioned at the distal end of the cystoscope. The pull 
wire lever 12 is rotated toward the distal end until the 
desired curvature of the tip 14 is achieved, that is, posi- 
tioned to direct the stylet outward through the urethral 
wall at the desired angle to the target tissue to be 
ablated. The rod 6 is then pushed in the distal direction 
until abutment of the slide surface 100 with the abut- 
ment surface 102 occurs. Subsequent distal movement 
of the rod 6 pushes the stylet outward through the ure- 
thral wall and to the desired depth in the prostate. RF 
current is then passed through the electrode to the 
exposed distal surface thereof, through the surrounding 
prostate tissue and to an indifferent skin surface elec- 
trode. Passage of the RF current is continued until the 
desired ablation is achieved, the circuit to the electrode 
is opened, the rod 6 is pulled in the proximal direction to 
withdraw the electrode and sleeve from the tissue until it 
is enclosed in the cannula. The pull wire lever 12 is 
pulled or rotated in the proximal direction to straighten 
the tip 14. The cannula 4 and cystoscope are then 
moved to a different location in the urethra to form 
another lesion or withdrawn from the urethra. 
[0058] Figs. 1 3 is a side view of an alternative embod- 
iment of this invention with an optic viewing capability. 
The control handle 132 supports a flexible ablation can- 
nula 134 extending in the distal direction therefrom. A 
manual electrode control rod 136 with a knurled tip 138 
extends from the handle 132 in the proximal direction for 
advancing and retracting the RF electrode component 
of the stylet as will be described in greater detail herein- 
after. Manual stylet control knob 140 extends from the 
bottom of handle advance and retract the stylet as 
described in greater detail hereinafter. A cannula tip 
deployment lever 142 is mounted on the top of the han- 
dle 132. The distal tip 144 of the cannula is flexible. 
Movement of the lever 142 in the proximal direction (to 
the right in the figure, toward the user) deploys the tip 
144 in a direction which is off-axis from the central axis 
of the cannula. The external optic viewing components 
are those conventionally employed with cystoscopes 
and similar viewing devices including a light source 146, 
adjustable lens housing 148, bridge support 150 for 
these elements, and a housing receptor 152 into which 
the bridge support 150 is supported. 
[0059] Figs. 14-20 disclose details of ablation device 
embodiment shown in Fig. 13. Fig. 14 is a cross-sec- 
tional side view of the control handle for the ablation 
device of Fig. 13 with the optic components removed. 
[0060] In this embodiment, the components of the 
embodiment shown in Fig. 1 can be duplicated in mirror 
image for example, the left side components being 
shown in Fig. 14. The manual electrode control rod 136 
has a tubular portion with a circular cross-section and a 
threaded axial passageway which engages threaded 
rod 1 54. The distal end of the threaded rod 1 54 is fixedly 
attached to electrode slide block 156. The proximal end 
of the threaded rod 154 has an integral extension 158 
through which the electrode 160 extends and to which 
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the electrode 160 is fixedly attached. The electrode 
slide block 156 has a rectangular cross-section and is 
positioned for axial movement and secured against 
rotation about its axis within a correspondingly shaped 
electrode slide block slide passageway 162 in the insu- 
lating sleeve slide block housing 164. Clockwise rotation 
of the rod 136 about its central axis retracts the elec- 
trode and shortens the distance between the distal end 
1 66 of the threaded rod and the proximal end 1 68 of the 
insulating sleeve slide block housing 164 and proximal 
end flange 170 of the insulating sleeve 172. This short- 
ens the distance between the distal tip of the electrode 
160 and the distal end 170 of the sleeve 172. This 
thereby shortens the length of distal electrode length 
174 which extends beyond the distal end 176 (Fig. 13) 
of the insulating sleeve 172, limiting the surface of the 
electrode to which the tissue is exposed during ablation, 
and reducing the length of the ablation lesion. 
[0061] Control tubing 178 is a relatively inflexible 
length of tubing surrounding the portion of electrode 
extending from the threaded rod 154 to the sleeve 
receiptor 1 70. The control tubing prevents the electrode 
from folding when it is placed under compressive forces 
when the slide block 164 is moved forward (to the left in 
the distal direction) within the slide passageway 162. 
The distal end of the control tube 1 74 has a flange ter- 
minus which is secured in a control tube flange receptor 
1 70. The proximal end of the control tubing 1 74 extends 
into an axial passageway 1 80 in the distal portion of the 
threaded rod 154. 

[0062] The insulating sleeve block housing 164 thus 
has a receptor in which the flanged proximal end of the 
insulating sleeve is secured. The insulating sleeve block 
housing 164 has a rectangular cross-section and is 
positioned for axial movement and secured against 
rotation about its axis within a correspondingly shaped 
sleeve slide block slide passageway 182 in the handle 
housing 184. Sliding movement of the sleeve block 
housing 164 in the distal direction (to the left in the fig- 
ure) advances the sleeve outward from the end of the 
torque tube. 

[0063] Longitudinal movement of the knurled rod 1 36 
in the distal direction (to the left in the figure) causes it 
to slide in the passageway 162 until its distal face 186 
abuts the abutment surface 1 88 at the distal end of the 
passageway 162 and advances the electrode 160 to its 
final position with respect to the sleeve. Further longitu- 
dinal movement of the knurled rod in the distal direction 
moves the sleeve block housing 164 in the distal direc- 
tion, causing the advancement of the electrode 160 and 
sleeve 172 as a unit from the distal end of the cannula. 
[0064] Longitudinal movement of the sleeve slide 
block in the distal direction can be preset by adjustment 
of the slide limit plate 190 with the slot 192. Pin 194 
extending from the side of the sleeve slide block 164 
engages and slides down slot 1 92 in the slide limit plate 
190 until it hits the slot abutment surface 196. 
[0065] Referring to Fig. 1 5, a bottom view of the con- 



trol handle for the ablation device of Fig. 13 is shown. 
Knurled knob 140 extends through a knob slot 198 in 
the bottom of plate 190 and threadingly engages the 
bottom of the handle housing 184. Advancement of the 

5 knob 140 locks the plate 190 into position against the 
bottom of the housing, and retracting (loosening) the 
knob 140 permits movement of the plate 190 to the 
desired setting. The bottom section of plate 190 has an 
additional slot 200 and pin 202 to secure the plate 

10 movement. The longitudinal position of the slide plate 
190 is adjusted to limit the extension of the electrode 
(160 in Fig. 14, 174 in Fig. 13) and sleeve (172 in Fig. 
14, 176 in Fig. 13) into the tissue and secured in place 
on the housing by tightening the hand screw 140. 

75 [0066] A pull wire (not shown) connected to the distal 
end of the catheter 134 is controlled by the pull wire 
control lever 142 as described with respect to Fig. 10. 
The control lever 142 is secured to pinion 204 and piv- 
ots with the pinion about the central axis thereof. Pull 

20 wire control lever hand screw 206 threadingly engages 
lever plate 208. Advancement of the hand screw 206 in 
the lever plate 208 causes the screw tip 210 to abut the 
curved housing surface 212, fixing the position of the 
lever. Rack 214 is positioned for longitudinal movement 

25 in a rack receptor in the handle housing. The rack 21 4 is 
secured to the distal end of the pull wire (not shown). 
The teeth of rack 204 engage the teeth of the pinion 21 4 
and are caused to move in the proximal direction by piv- 
otal movement of the control lever 208 in the counter- 

30 clockwise or distal direction, thus retracting the pull wire 
and causing curvature of the catheter tip 1 44 as shown 
in Fig. 13. When the desired tip curvature has been 
achieved, the hand screw 206 is advanced against the 
surface 212 to fix the tip curvature during the subse- 

35 quent steps of the procedure. After the ablation has 
been completed and the style retracted to a position 
within the cannula, the set screw is retracted, and the 
lever is moved in the proximal direction, permitting 
return of the flexible tip to a straightened or non-curved 

40 orientation. 

[0067] Fig . 1 6 is a top view of the control handle for the 
ablation device of Fig. 13, and Fig. 17 is a cross-sec- 
tional view of the control handle of Fig. 16, taken along 
the line 17-17, showing other views of the device and its 

45 internal construction. 

[0068] Fig. 1 8 is an enlarged cross-sectional side view 
of the optics assembly of the ablation device of Fig. 13 
with flushing liquid connection 216 shown. The flushing 
liquid connection 216 supplies liquid to flush to distal 

so end of the fiber optic to maintain it free from debris and 
permitting continuing viewing. The fiber optic 218 
extends through flushing liquid connector housing 220, 
and O-rings 222 establish a seal between the flushing 
liquid housing 220 and the external surface of the optic 

55 218, preventing escape of flushing liquid into the exter- 
nal housing 224. The liquid is directed between the 
outer surface of the optic 218 and its surrounding sleeve 
or tube 226. 
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[0069] Fig. 19 is a cross-sectional view of the distal 
end of the handle shown in Fig. 18, taken along the line 
19-19. The stylets 228 and 230 extend with the fiber 
optic assembly 232 through the terminal block 234. 
[0070] Fig. 20 is a cross-sectional view of the cannula 5 
shown in Fig. 18, taken along the line 20-20. In this view, 
the relative positions of the stylets 228 and 230 and 
fiber optic 232 in the catheter 134 is shown. 
[0071] The embodiment of this invention shown in 
Figs. 13-20 is suitable tor use as a complete unit and 10 
does not require a cystoscope. 
[0072] Fig. 21 is a cross-sectioned side view of an 
alternate torque tube assembly without the insulating 
outer cover, and Fig. 22 is a cross-sectional view of the 
torque tube shown in Fig. 21. This assembly can be 15 
used with any of the embodiments of this invention to 
provide a flexible catheter (Fig. 1) or cannula (Fig. 13). 
For purposes of clarity, this torque tube component will 
be described with respect to the embodiment of Fig. 13. 
The cannula 134 consists of a flexible elongate torque 20 
tube or torquabie tubular member 136 which extends at 
least over a portion of the cannula, and as shown in 
Figs. 1 and 13, extends from a steering handle to a dis- 
tal extremity. The torque tube can be formed of a suita- 
ble material such as 13 gauge thin wall stainless steel. 25 
It should be appreciated that it is within the scope of this 
invention to utilize torque tubes of various diameters 
and wall thicknesses depending upon the torque capa- 
bility required for the torque tube 236. For example, uti- 
lizing the same diameter, a different wall thickness 30 
ranging from .00711 to .0121 1 cm can be provided. The 
torque tube 236 can also be made of nickel-titanium 
alloy tubing which has greater capabilities of returning 
to the original or straight position than does stainless 
steel. A suitable nickel-titanium tubing is made of 35 
TINEL®. an alloy of nickel and titanium manufactured 
and sold by Raychem Corporation, 300 Constitution 
Drive, Menlo Park, California 94025. 
[0073] By way of example, a catheter constructed in 
accordance with the present invention had a torque 40 
tube 236 having a length of about 36 cm. A torque tube 
236 having such a length is elongate and is flexible. 
However, to impart additional flexibility to the distal tip 
1 44 of the torque tube 236 while retaining its high torque 
capabilities, the torque tube 236 is provided with at least 45 
one flexible portion 238 at the distal tip with a plurality of 
longitudinally spaced apart slots 240 also extending 
radially through the cylindrical wall of the section 238. 
However, in this case, the slots are not offset radially 
and extend substantially all the way through the circular 50 
tube except for a thin-wall portion 242 (see Fig. 22) 
which serves as a rib or backbone. This rib or backbone 
thin-wall portion 242 serves to keep the slotted section 
238 unitary and also ensures that the bending in the 
section 238 as hereinafter described will only bend or 55 
curve in a plane which is at right angles or perpendicu- 
lar to the plane of the backbone or rib 242. In order to 
provide different degrees of flexibility in this tip section, 



the depths of the slots 240 can be varied so as the slots 
become deeper, the backbone or rib 242 becomes nar- 
rower to permit greater flexibility in the backbone or rib. 
Conversely if the slots are shallower, the backbone or 
rib 242 will become wider to provide lesser flexibility. 
The distance (width of ribs 244) between each slot 240 
in a flexible portion can be defined as the pitch. 
[0074] In this embodiment, the bottom of the slots 
have an L-shaped portion 246 to increase flexibility of 
the tip while retaining resistance to twisting or bending 
in an undesired plane. A thin walled shrink tubing made 
of a suitable material such as a polyolef in encapsulates 
the outer surface of the torque tube 238 as described 
above with respect to Fig. 3. Pull wire 248 extends 
through the torque tube and is secured in recess 250 at 
the distal end thereof. Retraction of the pull wire 248 
effects curvature in the torque tube as described above 
with respect to Fig. 5. 

[0075] Fig. 23 is a side view of an embodiment of this 
invention with two separate steerable tips for use with a 
special bridge construction and a standard cysto scope. 
Fig. 24 is a top view thereof. Fig. 25 is a cross-sectional 
view taken along the line 25-25 of Fig. 24. In this 
embodiment, the bridge 252 is designed to fit into a 
bridge receptor (not shown) in a cystoscope. Fig. 26 is 
a bottom view thereof. Fig. 27 is a cross-sectional side 
view of the handle showing its essential components. 
Bridge 252 supports a conventional optic viewing 
assembly 254 including a conventional, focusing lens 
256, light source connector 258 and fiber optic assem- 
bly 260. Bridge 252 also includes a receptor for the dis- 
tal projection 262 of the control handle 264 . 
[0076] The control handle 264 combines the same 
components described above with respect to Fig. 9-20 
in a slightly different configuration, and reference to 
these figures and the supporting descriptions should be 
made for features of this embodiment which are not 
specifically described hereinbelow. As with the embodi- 
ment of Figs. 13-20, this embodiment comprises two 
essentially identical, mirror image units, each operating 
a single cannula-stylet combination. The housing 266 
has control rods 268 extending from its proximal end 
threadingly engaging the threaded rods 270. 
[0077] Referring particularly to Fig. 27, the threaded 
rods 270 are connected to electrode control blocks 272 
sliding in slide block passageways 274 in the respective 
sleeve control slide blocks 276. The sleeve control slide 
blocks 276 are positioned in slide passageways 278. 
The position of the threaded rods 270 are adjusted by 
rotation of the rods 268 to a setting observed with 
respect to the distal scales 280. The stops for the inter- 
nal slide blocks 276 include slide slots 282 and pins 
284. Hie position of the slide blocks are adjusted to a 
setting observed with respect to the proximal scales 
286, and the knobs 288 is independently advanced to 
secure each in the preselected position. 
[0078] The pull wire control lever of Figs. 10 and 18 
are replaced by wheels 290 and 291 , each having a 
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threaded knob 292 and a thumb projection 294 dis- 
placed from the central axis thereof on opposite sides of 
the wheel. The axle of each wheel is f ixed to a respec- 
tive rack 296 engaging a pinion 298. Rotation of the 
wheel in a direction which causes movement of the pin- $ 
ion 298 in the proximal direction (to the right in Fig. 27) 
retracts the pull wire (not shown) attached thereto, 
causing the distal tip of the respective cannula to bend 
upward as shown in Fig. 1 . 

[0079] The distal end of the handle has a projection 10 
which is received in a correspondingly shaped receptor 
in the bridge 252. Knurled wheel 300 has internal 
threads which engage external threads on the bridge to 
secure the handle to the bridge. 

[0080] Although preferred embodiments of the subject is 
invention have been described in some detail, it is 
understood that obvious variations can be made. 
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A medical device for the treatment by radio fre- 
quency ablation of a target volume in tissue of a 
prostate of a human male having a bladder with a 
base and a penis with a urethra therein formed by a 
urethral wall extending into the base of the bladder 25 
along a longitudinal axis with the tissue of the pros- 
tate surrounding the urethra near the base of the 
bladder comprising a torquable catheter having 
proximal and distal extremities and being sized so 
that it can be introduced into the urethra, elongate 30 
stylet guide means (4,236) mounted within the 
torquable catheter and having a proximal extremity 
disposed in the vicinity of the proximal extremity of 
the torquable catheter and a flexible distal extremity 
extending from the distal extremity of the torquable 35 
catheter, the flexible distal extremity provided with a 
plurality of longitudinally spaced-apart parallel slots 
(30,240) and with a continuous longitudinal section, 
so as to facilitate bending of the flexible distal 
extremity, the elongate stylet guide means having a 40 
lumen (44) extending therethrough from the proxi- 
mal extremity to the flexible distal extremity, a stylet 
(18) disposed in the lumen and including an insulat- 
ing sleeve (24,172) provided with an electrode 
lumen terminating at a distal port in the distal end of 45 
the sleeve and the stylet also including a radio fre- 
quency electrode (20,160) being positioned in the 
electrode lumen for for longitudinal movement 
through the distal port, 

a handle (2,264) coupled to the proximal so 
extremity of the elongate stylet guide means, 
means (12,290,291) carried by the handle and 
extending to the flexible distal extremity for causing 
bending of the flexible distal extremity of the elon- 
gate stylet guide means at an angle with respect to ss 
the longitudinal axis whereby the lumen in the elon- 
gate stylet guide means can be directed so that it 
faces the urethral wall and means (6,268) carried 



by the handle and secured to the stylet in the lumen 
whereby the radio frequency electrode and the 
insulating sleeve can be advanced and retracted 
with respect to the elongate stylet guide means. 

2. A device as in Claim 2 wherein the slots (30.240) 
are circumferentially aligned to provide a backbone 
(32,242) extending longitudinally of the flexible dis- 
tal extremity (28.238) so as to permit bending in 
only a single direction. 

3. A device as in Claim 1 wherein the means (6.268) 
carried by the handle (2,264) for advancing and 
retracting the radio frequency electrode (20,160) 
and the insulating sleeve (24,172) with respect to 
the elongate stylet guide means (4,236) includes 
means (6,268) for causing relative movement 
between the insulating sleeve and the radio fre- 
quency electrode in the lumen (44) so that a length 
of the radio frequency electrode in the lumen can 
be exposed in tissue of the prostate. 

4. A device as in Claim 1 wherein an optical viewing 
device (254) is mounted in the torquable catheter 
and has a distal extremity positioned in the distal 
extremity of the torquable catheter for permitting the 
viewing of the radio frequency electrode (20,160) 
and the insulating sleeve (24,172) as they are 
advanced and retracted with respect to the elon- 
gate stylet guide means (4,236). 

5. A device as in Claim 1 wherein an additional said 
elongate stylet guide means (4,236) is mounted 
within the torquable catheter, an additional said 
stylet (18) is disposed in the lumen of the additional 
elongate stylet guide means and means 
(12,290,291) carried by the handle for causing 
bending of the distal extremity of the additional 
elongate stylet guide means at an angle with 
respect to the longitudinal axis. 

Patentanspruche 

1. Medizinische Vorrichtung zur Behandlung durch 
Radiofrequenz-Ablation eines Zielvolumens in Pro- 
statagewebe eines Mannes, der eine Base mit 
einem Blasengrund und einen Penis mit einer 
Harnrohre darin aufweist, die mit einer Harnrohren- 
wand ausgebildet ist, die sich errtlang einer Langs- 
achse in den Blasengrund erstreckt, wobei das 
Gewebe der Prostata die Harnrohre nahe dem Bla- 
sengrund umgibt, umfassend einen biegbaren 
Katheter, der ein proximales und ein distales Ende 
aufweist und eine solche GroBe hat, daB er in die 
Harnrohre eingefuhrt werden kann, ein langliches 
Katheterdrain-FQhrungsmittel (4, 236). das inner- 
halb des biegbaren Katheters angeordnet ist und 
ein proximales Ende, das in der Nahe des proxima- 
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len Endes des biegbaren Katheters angeordnet ist, 
sowie ein flexibles distales Ende aufweist, das sich 
vom distalen Ende des biegbaren Katheters 
erstreckt, wobei das flexible distale Ende mit einer 
Vielzahl in Langsrichtung voneinander beabstande- 5 
ter paralleler Schlitze (30, 240) und mit einem kon- 
tinuierlichen Langsschnrtt versehen ist, um das 
Biegen des f lexiblen distalen Endes zu erleichtern, 
wobei das langliche Katheterdrain-Fuhrungsmittel 
ein Lumen (44) aufweist das sich durch dieses hin- 10 
durch vom proximalen Ende zum f lexiblen distalen 
Ende erstreckt einen Katheterdrain (18), der im 
Lumen angeordnet ist und eine IsolationshOise (24, 
172) umfaBt die mit einem Elektrodenlumen verse- 
hen ist, das an einer distalen Offnung im distalen 75 
Ende der HOIse endet, und der Katheterdrain auch 
eine Radiofrequenzelektrode (20, 160) umfaBt die 
im Elektrodenlumen zur Bewegung in Langsrich- 
tung durch die distale Offnung angeordnet ist, 
einen Griff (2, 264), der an das proximate Ende des 20 
langlichen Katheterdrain-FOhrungsmittels gekop- 
pelt ist, Mittel (12, 290. 291), die vom Griff getragen 
werden und sich zum flexible! distalen Ende 
erstrecken, um das Biegen des flexiblen distalen 
Endes des langlichen Katheterdrain-Fuhrungsmit- 2 5 
tels in einem Winkel in bezug auf die Langsachse 
zu bewirken, wodurch das Lumen im langlichen 
Katheterdrain-Fuhrungsmittel so gerichtet werden 
kann, daB es der HarnrOhrenwand zugewandt ist 
und Mittel (6, 268). die vom Griff getragen werden 30 
und am Katheterdrain im Lumen befestigt sind, 
wodurch die Radiofrequenzelektrode und die Isola- 
tionshOise in bezug auf das langliche Katheter- 
drain-Fuhrungsmittel vorwartsgeschoben und 
zurQckgezogen werden kGnnen. 35 

2. Vonrichtung nach Anspruch 2, worin die Schlitze 
(30. 240) den Umfang entlang ausgerichtet sind. 
um ein ROckgrat (32, 242) zu bilden, das sich in 
Langsrichtung des flexiblen distalen Endes (28, 40 
238) erstreckt. so daB das Biegen nur in eine ein- 
zige Richtung zugelassen wird. 

3. Vonrichtung nach Anspruch 1 , worin das vom Griff 

(2, 264) getragene Mittel (6, 268) zum Vorwarts- 45 
schieben und ZurOckziehen der Radiofrequenz- 
elektrode (20, 160) und der IsolationshOise (24, 
172) in bezug auf das langliche Katheterdrain-FQh- 
rungsmtttel (4, 236) Mittel (6, 268) umfaBt, um rela- 
tive Bewegung zwischen der IsolationshOise und so 
der Radiofrequenzelektrode im Lumen (44) zu 
bewirken, so daB eine Lange der Radiofrequenz- 
elektrode im Lumen in Gewebe der Prostata freige- 
legt werden kann. 

55 

4. Vorrichtung nach Anspruch 1, worin eine Vorrich- 
tung (254) zur optischen Betrachtung im biegbaren 
Katheter montiert ist und ein distales Ende auf- 



weist, das im distalen Ende des biegbaren Kathe- 
ters angeordnet ist, um das Betrachten der 
Radiofrequenzelektrode (20, 160) und der Isolati- 
onshOise (24, 172) zuzulassen, wahrend sie in 
bezug auf das langliche Katheterdrain-FOhrungs- 
mittel (4, 236) vorwartsgeschoben und zurQckgezo- 
gen werden. 

5. Vorrichtung nach Anspruch 1, worin ein zusatzli- 
ches derartiges langliches Katheterdrain-Fuh- 
rungsmittel (4, 236) innerhalb des biegbaren 
Katheters montiert ist, ein zusatzlicher solcher 
Katheterdrain (18) im Lumen des zusatzlichen 
langlichen Katheterdrain-FOhrungsmittels angeord- 
net ist und Mittel (12, 290, 291) vom Griff getragen 
werden, um Biegen des distalen Endes des zusatz- 
lichen langlichen Katheterdrain-FOhrungsmittels in 
einem Winkel in bezug auf die Langsachse zu 
bewirken. 

Revendicatlons 

1 . Dispositif medical pour le traitemerrt par ablation a 
radiofrgquence d'un volume cible dans le tissu 
d'une prostate d'un male humain ayant une vessie 
avec une base et un p6nis avec un urfctre dans 
celui-ci forme par une paroi d'uretre s'6tendant 
dans la base de la vessie le long d'un axe longitudi- 
nal, le tissu de la prostate entourant I'urdtre pres de 
la base de la vessie comprenant une sonde pou- 
vant §tre soumise a un couple, avec des extrgmrtes 
proximate et distale et dimensionee de fagon pour 
qu'elle puisse §tre introduite dans lurdtre, un 
moyen de guidage de stylet oblong (4,236) installe 
dans la sonde pouvant §tre soumise a un couple et 
ayant une extremite proximate disposee au voisi- 
nage de I'extremite praximafe de la sonde pouvant 
§tre soumise a un couple et une extr&nite distale 
flexible s'gtendant de I'extremite distale de la sonde 
pouvant §tre soumise a un couple, I'extremite dis- 
tale flexible 6tant pourvue d'une plurality de fentes 
paralteles, espac6es longitudinalement (30,240) et 
d'une section longrtudinale continue de fagon a faci- 
liter la courbure de rextremite distale flexible, le 
moyen de guidage de stylet oblong ayant une 
lumiere (44) s'6tendant a travers celui-ci de rextre- 
mite proximale a rextremite distale flexible, un stylet 
(18) dispose dans la lumiere et incluant un man- 
chon isolarrt (24,172) pourvu d'une lumiere d'elec- 
trode se terminant a un orifice distal dans 
I'extremite distale du manchon, et le stylet incluant 
ggalement une Electrode a radiofr6quence (20,1 60) 
posrtionn§e dans la lumiere d'glectrode en vue d'un 
mouvement longitudinal a travers I'orrfice distal. 

une poignee (2,264) accouplee a I'extremite 
proximale du moyen de guidage de stylet oblong, 
un moyen (12,290,291) port 6 par la poignee et 
s'6tendant a I'extremite distale flexible pour provo- 
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quer la courbure de I'extremite distale flexible du 
moyen de guidage de stylet oblong seion un angle 
relativement a I'axe longitudinal par quo! la lumiere 
dans le moyen de guidage de stylet oblong peut 
etre dirigee de facon qu'elle sort orierrtee vers la s 
paroi d'uretre, et un moyen (6,268) porte par la poi- 
gnee et fix6 au stylet dans la lumiere par quoi I'elec- 
trode de radiofrequence et le manchon dlsolation 
peuvent §tre amenes a. avancer et k se retirer rela- 
tivement au moyen de guidage de stylet oblong. w 

2. Dispositif selon la revendication 2, ou les fentes 
(30,240) sont alignees circonferentiellement pour 
realiser un squelette (32,242) s'etendant longitudi- 
nalement de I'extremite distale flexible (28,238) 15 
pour permettre la flexion dans une direction seule- 
ment. 

3. Dispositif selon la revendication 1, ou le moyen 
(6,268) porte par la poignee (2,264) pour faire 20 
avancer et retirer I'electrode k radiofrequence 
(20, 1 60) et le manchon dlsolation (24. 1 72) relative- 
merit au moyen de guidage de stylet oblong (4,236) 
comporte un moyen (6,268) pour provoquer un 
mouvement relatif entre le manchon dlsolation et 25 
I'electrode k radiofrequence dans la lumiere (44) de 
telle sorte qu'une longueur de r electrode k radiofre- 
quence dans la lumiere puisse etre exposee dans 

le tissu de la prostate. 

30 

4. Dispositif selon la revendication 1, ou un disposrtif 
de vision optique (254) est installe dans la sonde 
pouvant etre soumtse k un couple et comporte une 
extremite distale positionn§e dans I , extr6mite dis- 
tale de la sonde pouvant §tre soumise k un couple 35 
pour permettre de voir I'electrode k radiofrequence 
(20,160) et le manchon dlsolation (24,172) 
lorsqulls sont amenes k avancer et sont retires par 
rapport au moyen de guidage de stylet oblong 
(4,236). 40 

5. Dispositif selon la revendication 1 , ou un moyen de 
guidage de stylet oblong precrte addrtionnel (4,236) 
est installe dans la sonde pouvant etre soumise a. 

un couple, un stylet precite addrtionnel (1 8) est dis- 45 
pose dans la lumiere du moyen de guidage de sty- 
let oblong addrtionnel, et un moyen (12.290,291) 
porte par la poignee pour provoquer la courbure de 
I'extremite distale du moyen de guidage de stylet 
oblong addrtionnel selon un angle par rapport k so 
Taxe longitudinal. 
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